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Background & Significance
To combat oxidative stress, all aerobic organisms
have a form of Superoxide Dismutase. Nickel
Superoxide Dismutase (NiSOD) is a metalloenzyme
that regulates superoxide (O2•-) levels in aerobic
organisms by facilitating the disproportionation of
superoxide to oxygen (O2) and hydrogen peroxide
(H2O2 ).

Superoxide is a member of reactive oxygen species
(ROS), which can cause significant damage to the
surrounding cells if not eliminated1. ROS have been
linked with such diseases as diabetes, Parkinson’s,
and Alzheimer’s as well as the cell death which
occurs after a heart attack or stroke1.

Design of Biomimetic Ligand
In my research, my aim is to synthesize ligands
of biomimetic Ni complexes that will act as
models of the NiSOD active center. Unlike native
NiSOD, which contains a sulfur-rich coordination
sphere, our ligands only contain nitrogen
coordination. This is in response to the
observation that an S-rich environment can
cause damaging oxidation to the ligand. We are
currently synthesizing two ligands N,N,N'-Tris(2pyridylmethyl)-N'- methylethylenediamine
(TPMEN) and 1,4 ,8,-Trimethyl-1,4,8,11
tetraacyclotetradecane (trimethylcyclam, TMC),

Structure of the Active Site in NiSOD
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Discussion & Future Direction
Scheme 1

Currently, I am in the process of modifying the
TPMEN ligand with the above R groups in order
to probe the effect on the ligand of functional
groups with differing electron densities.
The TMC ligand will be further modified at the
non-methylated nitrogen with a pyridine. The
pyridine will axially coordinate to the nickel ion to
investigate the role of the histidine from the native
NiSOD.
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